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which have respective 
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which runs between the 

stators. A mover 10 is constituted of main 
division cores 12, on which coils 
11 are wound and auxiliary division cores 13 on 
which coils are not wound and 

the auxiliary division cores are formed of layered 
magnetic steel plates which 

have identical shapes or shapes similar to the 
layered magnetic steel plates of 

which the main division cores 12 are composed. The 
layering thicknesses of the 

auxiliary division cores 13 are successively 
reduced, the farther away they are 

from the main division cores 12. The shape of the 
magnetic steel plate is made 

into one of cross-shape, T-shape or I-shape. The 
sum of the lengths of the 

auxiliary division cores 13 satisfies the 
ineguality: the sum 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the linear motor characterized by providing the following the aforementioned 
needle It consists of two or more main division cores around which the coil was wound, 
and a ****** core which the coil was not wound and has been arranged to the ends of the 
aforementioned main division core, or [ that the aforementioned assistant division core is 
the same as the aforementioned main division core ] - or the linear motor characterized by 
the thing which keep away from the place near the aforementioned main division core, and 
which it is alike, and it follows and **** of the aforementioned assistant division core'is 
small in order while carrying out the laminating of the magnetic steel board of a similar 
configuration and being formed The stator arranged at the aforementioned two back yoke, 
respectively so that the permanent magnet which counters inside an parallel two back yoke 
may fix and it may become a unlike pole one by one along the move direction about this 
permanent magnet. [ two or more ] The needle which has been arranged in the center of 
the aforementioned stator and was supported possible [ movement in the move direction ] 
so that the side of the aforementioned division core might meet the aforementioned 
permanent magnet while putting in order two or more division cores around which the 
magnetic steel board was accumulated, it was formed in, and the coil was wound in the 
move direction and joining together mechanically. 

[Claim 2] The linear motor according to claim 1 characterized by the configuration of the 
aforementioned magnetic steel board being in any of a cross-joint type, a T character type, 
and an I character type. 

[Claim 3] The length and the number of the aforementioned assistant division core are sum 
total [ of the length of a ****** core ] <= (2x very pitch). 

The linear motor according to claim 1 or 2 characterized by being set up so that it may 
become. 

[Claim 4] It is the linear motor characterized by for the configuration of this iron core that 
consisted of two or more main division cores around which the coil was wound, and an 
iron core which the coil was not wound and has been arranged to the ends of the 
aforementioned main division core after the aforementioned needle's having carried out the 
laminating of the cross-joint type magnetic steel board in the linear motor characterized by 
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providing the following and forming, and was seen from the side to carry out Yamagata by 
five square shapes. The stator arranged at the aforementioned two back yoke, respectively 
so that the permanent magnet which counters inside an parallel two back yoke may fix and 
it may become a unlike pole one by one along the move direction about this permanent 
magnet. [ two or more ] The needle which has been arranged in the center of the 
aforementioned stator and was supported possible [ movement in the move direction ] so 
that the side of the aforementioned division core might meet the aforementioned permanent 
magnet while putting in order two or more division cores around which the magnetic steel 
board was accumulated, it was formed in, and the coil was wound in the move direction 
and joining together mechanically. 

[Claim 5] The place in Yamagata, five square shapes, is height-of-thread <= (2x verv 
pitch). v 3 

The linear motor according to claim 4 characterized by being formed so that it may 
become the relation to say. 

[Claim 6] The claim 1 characterized by the number of the main division core being a 
multiple of 3, or which 5 linear motors. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the linear motor 

used for delivery of a machining machine table etc 

[0002] 

[Description of the Prior Art] Two stators counter the conventional linear motor and there 
is a thing that a needle moves the meantime in it as indicated by Japanese Patent 
Application No. No. 82133 [ nine to ] and Japanese Patent Application No. No. 143016 [ 
nine to ] for which these people already applied. Since the structure of the needle of these 
linear motors is what connected division cores after winding a coil around a division core 
beforehand, it has been the feature that the coil space factor within a slot is high, and 
generation of heat is small. Moreover, there are some which are indicated by 
JP,64-47260,A in other conventional linear motors, and the effect of cutting aslant the iron 
core of the armature which is a needle, lacking it, and reducing the cogging force is 
acquired. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there were the following problems in 
such conventional technology. That is, when it was unskillful, the needle inclined and 
imbalance arose about the right-and-left gap, there was a little problem at the time of table 
installation that the big cogging force occurred in a linear motor Japanese Patent 
Application No. No. 82133 [ nine to ] for which these people applied, and given in 
Japanese Patent Application No. No. 143016 [ nine to ]. In the place which furthermore 
has the iron core of needle ends, and the place which is not, since permeances differed 
greatly, this also became the cause which enlarges the cogging force and had become a 
problem. Moreover, when accumulating a magnetic steel board on a linear motor given in 
JP,64-47260,A and forming the iron core of an armature in it, for reducing the cogging 
force, some kinds of things from which a configuration is different had to be prepared, and 
how to put also became complicated and had become cost quantity. With still such an' 
armature core of one, the space factor of the coil within a slot was small, and when a big 
thrust was needed, generation of heat became large. 
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[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned problem, this 
invention according to claim 1 The stator arranged at the aforementioned two back yoke, 
respectively so that the permanent magnet which counters inside an parallel two back yoke 
may fix and it may become a unlike pole one by one along the move direction about this 
permanent magnet, [ two or more ] While putting in order two or more division cores 
around which the magnetic steel board was accumulated, it was formed in, and the coil 
was wound in the move direction and joining together mechanically In a linear motor the 
needle which has been arranged in the center of the aforementioned stator and was 
supported possible [ movement in the move direction ] so that the side of the 
aforementioned division core might meet the aforementioned permanent magnet - a shell 
- the aforementioned needle It consists of two or more main division cores around which 
the coil was wound, and a ****** core which the coil was not wound and has been 
arranged to the ends of the aforementioned main division core, or [ that the aforementioned 
assistant division core is the same as the aforementioned main division core ] - or while 
carrying out the laminating of the magnetic steel board of a similar configuration and being 
formed, it is characterized by the thing which keep away from the place near the 
aforementioned main division core and which it is alike, and it follows and **** of the 
aforementioned assistant division core is small in order It is characterized by being in any 
of a cross-joint type, a T character type, and an I character type, and the length and the 
number of the aforementioned assistant division core are characterized by being set up so 
that invention according to claim 3 may become sum total <= (2x very pitch) of the length 
of a ****** core |- mvention / accor( jing to claim 2 ] / configuration / of the 
aforementioned magnetic steel board ] 

[0005] Moreover, the stator arranged at the aforementioned two back yoke, respectively so 
that the permanent magnet which counters inside an parallel two back yoke may fix 
mvention according to claim 4 and it may become a unlike pole one by one along the move 
direction about this permanent magnet, [ two or more ] While putting in order two or more 
division cores around which the magnetic steel board was accumulated, it was formed in 
and the coil was wound in the move direction and joining together mechanically In a linear 
motor the needle which has been arranged in the center of the aforementioned stator and 
was supported possible [ movement in the move direction ] so that the side of the 
aforementioned division core might meet the aforementioned permanent magnet - a shell 
-- the aforementioned needle Two or more main division cores around which the coil was 
wound after carrying out the laminating of the cross-joint type magnetic steel board and 
forming it, It consists of an iron core which the coil was not wound and has been arranged 
to the ends of the aforementioned main division core, and the configuration of this iron 
core seen from the side is characterized by carrying out Yamagata by five square shapes 
invention according to claim 5 It is characterized by being formed so that it may become 
the relation of Yamagata, five square shapes, however height-of-thread <= (2x very pitch), 
and invention according to claim 6 is characterized by the number of the main division 
core being a multiple of 3. By each above-mentioned means, since the division core of the 
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ends of a needle is located in a line stair-like to a permanent magnet, the cogging force can 
be reduced. Thus, since what is necessary is just for what is necessary just to be to change 
the number of sheets (****) of the magnetic steel board of the same configuration, and to 
change the number of sheets (****) of the magnetic steel board of few numbers of 
configurations, when reducing the cogging force using the above-mentioned means, and 
forming a division core, the width of face which can make the cogging force small can be 
chosen freely, without increasing a processing man day. Moreover, the cogging force 
generated very much in a pitch can be erased completely, stopping a processing man day 
by replacing a magnetic steel board with the division core of the ends of the needle which 
earned out the laminating, and attaching the iron core which cut aslant and was lacked. 
[0006] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is 
explained based on drawing. Drawing 1 is the drawing of the linear motor of the 1st 
example of this invention, and the important section cross section which looked at (a) from 
the top, and (b) are drawings of the horizontal side edge side of a needle. Drawing 4 (a) is 
A-A' of drawing 1 (b). It is the important section cross section of a field. And this linear 
motor is considering 8 pole 9 slot as basic composition. In drawing 1 , 4 and 5 are back 
yokes, and two or more permanent magnets 3 have put in order and fixed them so that a 
magnetic pole may become by turns. The permanent magnet 3 with which, as for the back 
yoke 5 with which the back yoke 4 which fixed the permanent magnet 3 fixed nothing and 
the permanent magnet 3 for the left-hand side stator 1, nothing and two stators counter the 
right-hand side stator 2 is arranged so that it may become a like pole, the magnetic steel 
board of a cross-joint type [ 13 ] - a laminating - carrying out ~ formation - it is an 
assistant cross division core the bottom, and after 12 carries out the laminating of the same 
magnetic steel board as the ******** division core 13 ^ forms ^ ft . g ^ main ^ 

division core which wound the coil 1 1 The nine main cross division cores 12 and four 

******* division cores are being mechanically fixed by the concavo-convex section 

which **** mutually, and **** of a magnetic steel board is small as the ******** division 

core 13 separates from the main cross-joint division core 12. It is inserted by the needle up 

material 14 and the needle lower material 15 up and down, and is mutually fixed to ** with 

the bolt 16 which penetrates the screw hole 17 prepared in the center of the main cross 

division core 12 and the ******** division core 13, and the main cross division core 12 
and me ******** CQre u are mgking ^ needle 1Q ^ ^ ^ ^ 

illustrated is fixed to the needle up material 14, it is supported by the guide which a needle 
10 does not illustrate, the opening between both the horizontal side edge side of the main 
cross division core 12 and the ******** core 13 ^ the permmQnt magnet 3 of 

two stators 1 and 2 is kept constant, and a needle 10 can move to a longitudinal direction 
to stators 1 and 2. 

[0007] Drawing 2 is the drawing of the linear motor of the 2nd example of this invention 
and the important section cross section which looked at (a) from the top, and (b) are 
drawings of the horizontal side edge side of a needle. Drawing 4 (b) is A-A of drawing 2 
(b). It is the important section cross section of a field. And this linear motor is also 
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considering 8 pole 9 slot as basic composition. It is in the method of winding of having 
transposed to the main division core 12, the main T character type division core 22 which 
formed the ****** core 13 using the T character type magnetic steel board, and the ** type 
division core 23 of T characters, and the coil accompanying it that this example differs 
from the 1st example of the above, and it is the same as the 1st example about others 
Drawing 3 is the drawing of the linear motor of the 3rd example of this invention and the 
important section cross section which looked at (a) from the top, and (b) are drawings of 
the horizontal side edge side of a needle. Drawing 4 (c) is A-A' of drawing 3 (b) It is the 
important section cross section of a field. And this linear motor is also considering 8 pole 9 
slot as basic composition. That this example differs from the above 1st and the 2nd 
example It transposed to the main division cores 12 and 22 of a needle 10, the main I 
character type division core 32 which formed the ****** cores 13 md 2 3 'using the I 
character type magnetic steel board, and the ** type division core 33 of I characters, It is 
m the method of winding of having arranged the permanent magnet 3 with which two 
stators counter so that it may become a unlike pole, and the coil further set by the Lord 
type division core 32 of I characters, and is the same as the 1st and 2nd examples about 
others. 

[0008] Drawing 5 is the drawing of the linear motor of the 4th example of this invention 
and the important section cross section which looked at (a) from the top, and (b) are 
drawings of the horizontal side edge side of a needle. It is in short hiding **** about length 
in the ******** division core 53 of a needle 10 that this example differs from the 1st 
example of the above rather than the main cross division core 52, and it is the same as the 
1st example about others. The length and the number of the ****** cores 13 23 33 and 
43 which were prepared before and after the main division cores 12, 22, 32, 'and42 in the 
above four examples are sum total [ of the length of a ****** core ] <= (2x very pitch) 
It is set up so that it may become. Drawing 6 is the drawing of the linear motor of the 5th 
example of this invention, and the important section cross section which looked at (a) from 
the top, and (b) are drawings of the horizontal side edge side of a needle. That this 
example differs from the 1st example of the above replaces with the ******** division 
core 13 of a needle 10, it prepares a notch **** iron core aslant, and is in the point which 
made the configuration of the side five square shapes which carried out Yamagata And the 
place m Yamagata, five square shapes, is height-of-thread <= (2x very pitch). 
It is formed so that it may become the relation to say. Although some aforementioned 
examples explained the number of the main division core as 9, it comes out and for a 
certain reason, is not limited to 9 that what is necessary is just the multiple of 3 ' According 
to each aforementioned example, since the ****** core of the longitudinal direction ends 
or a needle is located in a line stair-like to a permanent magnet, the cogging force can be 
reduced. An example 1 or in the case of 3, since what is necessary is just to use the 
magnetic steel board of the same configuration as the main division core and to change 
number of sheets (****), when forming a division core, the cogging force can be made 
small, without increasing a processing man day. One kind is accepted, it is easy to come 
out, and the ****** core of a different configuration which is prepared apart from the main 



4 of 5 



2/27/03 4:29 PM 




1 * ( " http://www4ipdljpo.gojp/cgi-bin/tran_web_cgi_eije 

division core in the case of an example 4 can constitute a ****** core only from changing 
the number of sheets (****), and it can make the cogging force small, without similarly 
increasing a processmg man day recklessly. Thus, it is easy to make it required **** 
according to the configuration of a division core, arrangement, etc., and it has the 
flexibility of a design raised, without increasing a man dav 
[0009] 

[Effect of the Invention] Since the area of the iron core which meets a permanent magnet 3 
from the main division core along with the other side near the ends of the longitudinal 
direction of a needle 1 0 like to ends according to this invention described above is 
decreasing, the cogging force of a linear motor becomes small. Moreover, since the 
cogging force can be made small and **** can be freely set up, without raising cost since 
what is necessary is just to change the number of sheets (****) of the magnetic steel board 
of an example 1 or the configuration same about 3 as the division core of the center of a 
needle when manufacturing the ****** core of the both ends of a needle 10, it has the 
advantage that a design change is easy. Furthermore, in the example which constituted the 
iron core of a needle from a division core, the coil space factor within a slot also has the 
advantage that it is high and generation of heat is suppressed small. 



[Translation done.] 




